Internet access has lagged behind for patients with lower incomes and from certain ethnic groups. This study investigated the possible improvement of access to healthrelated information on the Internet for all patients in an urban outpatient setting, regardless of socioeconomic background. A 28-question survey was completed by 100 orthopedic outpatients evaluating associations between their age, ethnicity, income, or education level and their access to the Internet. The survey also examined how patients used the Internet to obtain information about their medical condition, their privacy concerns when conducting online research, and their use of mobile phones as a primary means of Internet access.
T he technological revolution triggered by the rapid growth of the Internet has provided patients with unprecedented access to medical information. 1 Access to the Internet among US adults has improved greatly in the past decade, and the Internet is becoming the preferred way that patients acquire health information. 2 According to a 2010 survey, 74% of US adults use the Internet and 80% of them search for health-related topics, equating to 113 million Americans, or 59% of all US adults, obtaining health information from the Internet. 3 Within the field of medicine, it was found that as many as 75% of patients had access to the Internet themselves or through a close friend or relative. 4 This widespread use of the Internet by patients to access health information has progressively broadened and reshaped the role of physicians and health care providers and has the potential to enhance patient satisfaction and participation in health care. 5 Previous studies have evaluated the use of the Internet in the specific clinical setting of orthopedic outpatient practices. A research group at the University of Michigan found that Internet use by orthopedic patients had increased from 20% in 1998 to 46% in 2003. 6 In a similar study of more than 500 orthopedic patients at the University of Pennsylvania, 47% of the patients who had accessed the Internet reported that they had done so to retrieve health or medical information. 7 Specifically related to orthopedic information, 20% of patients in a community outpatient practice used the Internet to research their current orthopedic diagnosis. 8 Patients, or surrogates who accessed the Internet for patients, were more likely to search for a pediatric orthopedic diagnosis if the condition was chronic, such as scoliosis (54%), compared with acute, such as fractures (18%). 9 One study reported that the majority of consumers who searched for health information on the Internet began by using a search engine, and 58% implicated that the information obtained from their search influenced a decision regarding treatment of an illness or condition. 10 Although health information on the Internet has influenced the health decisions made by patients, only 1 of 57 pediatric orthopedic patient education articles available on the American Academy of Orthopaedic Surgeons and Pediatric Orthopaedic Society of North America Web sites had the recommended reading level. 11 Other prevalent concerns that pertain to health information on the Internet, particularly because confidentiality is imperative in maintaining the integrity of patients' medical care, include the security and privacy of personal information. An analysis at an orthopedic outpatient clinic found that patients with lower annual household incomes were significantly more apprehensive about both privacy and security when they accessed the Internet. 12 The Internet has the ability to eliminate barriers to information, but only if online material can be accessed, read, and understood by many different users. 2 Despite the rapid growth of the Internet and its penetration into the health care industry in recent years, Internet access has lagged behind for lower socioeconomic classes and certain ethnic minorities, a phenomenon that is known as the digital divide. 13 A study of this concept conducted in a hand surgery outpatient clinic showed that as household income increased, the likelihood of owning a computer increased, more time was spent on the Internet, and patients more frequently found that information on the Internet was trustworthy, secure, and private. 12 A similar study conducted in an elective spinal surgery outpatient population in Ireland showed that increasing age, higher education level, and possession of health insurance were all significantly associated with access to the Internet.
14 Although in recent years the population having online access has become more representative of the larger US population in terms of race, age, income, and education level, 15 uncertainty exists as to whether the digital divide is prevalent in access to the Internet and in the use of health care information among the orthopedic outpatient population. Furthermore, the soaring popularity of smartphones in the general US population, illustrated by adults who own a smartphone increasing from 35% in May 2011 to 46% in February 2012, has changed Internet access, particularly for groups that have traditionally been on the other side of the digital divide. 16 According to this report, among smartphone users, members of ethnic minorities, less educated individuals, and those with lower household incomes were more likely to identify their mobile phone as the primary source for accessing the Internet. The current authors suspect that this phenomenon has improved access to the Internet for their patients, many of whom are members of ethnic minorities and have low incomes, perhaps narrowing the digital divide. Although in the general US population disparities have been identified between ethnic groups in home computer ownership, work computer access, and Internet use, 17 no medical research to date has explored the influence of ethnicity on Internet use by orthopedic patients in an urban outpatient setting. Therefore, this study of a population of urban orthopedic outpatients evaluated differences in patient demographics that may influence Internet access to determine if mobile access has narrowed the digital divide for these patients and to explore variation in patient use of the Internet based on ethnic background.
Materials and Methods
Adult patients 18 to 89 years old who were being treated for an orthopedic condition at an outpatient orthopedic clinic at an urban academic medical center between June and August 2010 were given the opportunity to participate in the study. The 103 patients who consented to participate were administered a survey in a private setting with a laptop and a secure Internet connection. The survey was administered via Surveymonkey.com. Incarcerated individuals were excluded from this study. In addition, 2 patients who were younger than 18 years and 1 patient who did not submit a completed survey were excluded. Thus, 100 patients were included in the analysis. The institutional review board approved this investigation.
A single questionnaire consisting of 28 questions was used. Eight questions pertained to patients' age, sex, ethnicity, primary language, annual household income, level of education, type of health insurance, and the condition for which they sought treatment. The remaining 20 questions were designed to ascertain information regarding patients' Internet use in the following categories:
1. General Internet access, including use within the past year, modes of access, average use per day, main reasons for use, and primary search engines used.
2. Internet use pertaining to the patient's health, including whether the patient had used the Internet to research a personal health condition, whether the patient or someone on behalf of the patient (a surrogate) had used the Internet to research the condition the patient was currently presenting with, and which Web sites the patient or the surrogate had accessed for information about the condition.
3. The influence of health information obtained from the Internet on the patient's interaction with the physician, including whether the patient planned to discuss what was learned from the Internet with the physician, whether the patient would mention to the physician that a question or topic resulted from an Internet search, and whether the patient believed that physicians appreciated patients using the Internet to obtain medical information.
4. The patient's experience and opinions regarding health information about the condition found on the Internet, including whether it was helpful, clear, trustworthy, or difficult to understand; whether it helped in making a decision about health care; and whether it brought up issues to discuss with the physician.
5. Internet privacy, including whether this concerned the patient or affected the patient's using the Internet to obtain personal health information.
Patients could skip survey questions or leave them unanswered if they desired. The questions regarding means of accessing the Internet, main reasons for using the Internet, primary search engines used, and sites visited to obtain health information allowed patients to select more than 1 answer. Among 5 patients who reported multiple education levels, the highest level they selected was used in the analysis. Three patients who selected GED (general equivalency diploma) as their level of education were excluded from the analysis based on education, and 1 patient who chose "other" for ethnicity was excluded from the analysis based on race. Annual household income levels originally ascertained in the survey-less than $10,000, $10,001 to $18,000, $18,001 to $35,000, $35,001 to $50,000, $50,001 to $100,000, and greater than $100,000-were grouped into 3 categories: less than $18,000, $18,000 to $50,000, and $50,001 to greater than $100,000. The groups that were combined had similar results. This was also done by Parekh et al 12 in a study conducted at a hand surgery outpatient clinic. Patient age was grouped into 3 categories: younger than 50 years, 50 to 65 years, and older than 65 years. Baker et al 14 had done this successfully in a study of elective spinal surgery outpatients.
Statistical analysis was performed using JMP10 statistical software (SAS Institute Inc, Cary, North Carolina). Differences in the categorical data were assessed using the chi-squared test, and differences that were found to have a P value less than .05 were considered statistically significant.
results

Patient Demographics
The study population consisted of patients receiving treatment at a single orthopedic outpatient clinic ( Table 1) . They had a high response rate for most questions pertaining to demographics, with 99% reporting their ethnicity and 84% reporting their annual household income. The ages of the patients ranged from 19 to 87 years, with a mean of 45.3 years. The largest group of patients was 40 to 59 years old, with one-fourth being younger than 40 years and one-fourth being 60 years or older. African American was the predominant ethnicity, with onefourth being white and one-fourth being Latino. The majority of the patients had an annual household income of less than $18,000, with fewer patients in higher income groups. Regarding the highest level of education, most patients had graduated from high school, a small minority had obtained a college degree, and a significant portion had not graduated from high school.
Internet Access
Of the 100 patients attending this urban orthopedic outpatient clinic, 57% had used the Internet within the past year. Internet use decreased as patient age increased (Figure 1) . Patients younger than 40 years were more likely than patients 40 to 50 years old to have used the Internet (P<.001), and this trend of greater Internet use among younger patients was even more striking when they were compared with patients 60 years or older (P<.001). Other demographic variables that were found to significantly influence Internet use were household income and level of education ( Table 2) . Patients with an annual household income of less than $18,000 were less likely to have accessed the Internet within the past year than were those earning between $18,000 and $50,000 (P<.01) and those earning $50,001 to greater than $100,000 (P<.05). Patients who had not graduated from high school were found to have accessed the Internet significantly less within the past year than patients who had graduated from high school (P<.05), patients who n Feature Article had attended some college (P<.001), and patients who had graduated from college (P<.001). However, a statistically significant difference in access to the Internet could not be demonstrated between white, African American, and Hispanic patients.
Internet Use for Medical Information
Sixty-five percent of the patients had used the Internet in the past to research a personal medical condition. Specifically, of these 57 patients, 19% reported that they had used the Internet to find information regarding their health condition that was being addressed at the current orthopedic visit. For a similar question with 78 responses, 14% of patients stated that a surrogate had used the Internet to obtain this information for them. A statistically significant association (P=.03) was found between patient ethnicity and use of the Internet to find information about a personal health condition ( Table 3) . Hispanic patients were found to have researched their medical condition on the Internet less frequently than had white or African American patients (Figure 2) . The difference between Hispanics and whites was almost statistically significant (P=.09); however, Hispanic patients used the Internet to obtain information about a personal health condition significantly less than did African American patients (P<.01). However, use of the Internet to research a personal health condition did not differ significantly by age or annual household income in this urban orthopedic outpatient population. The final aspect of this survey that pertained to accessing the Internet for medical information was used to assess the prevalence of privacy concerns when patients searched the Internet for information on their medical condition. Of the 52 patients who responded, 62% expressed concerns about privacy. Although African American (67%) and Hispanic (64%) patients expressed this concern more frequently than did white patients (50%), the difference was not statistically significant.
Characteristics of Internet Use Among Patients
Although part of this study relied on patient demographics, which primarily included age, ethnicity, income, and education level, to assess disparities in Internet access and use among orthopedic outpatients, the survey also examined specific elements of their Internet use to further characterize this population. Patients who attended orthopedic clinics in this urban setting used the Internet, on average, 3 hours per day. Of the 56 patients providing this information, the majority predominantly accessed the Internet via a computer at home (84%); however, 48% used a mobile phone for this purpose ( Figure  3) . Patients mainly used the Internet for email or communication (85%), with only 33% of 55 patients listing health or medical information as the main reason for use. Other main reasons these patients used the Internet included entertainment (53%), news (49%), and shopping (40%). Internet use and the process of obtaining information online is frequently initiated through search engines. Additional evaluation of these 55 patients determined that Google was the most widely used search engine (80%), although the majority of patients used Google, Yahoo (56%), or both.
discussion
This study was designed to evaluate the level of Internet access within a sample of patients attending an orthopedic outpatient clinic of an urban academic medical center and to determine patient demographics that predict characteristics of Internet use.
The Internet had been accessed within the past year by 57% (95% confidence interval [CI], 47%-66%) of the patients surveyed, in contrast to the recently reported national average of 74% of US adults accessing the Internet. 3 Probable explanations for this difference are the annual household incomes and education levels of these patients. Thirty-nine percent (95% CI, 30%-50%) of the patients had an annual household income of less than $10,000, and only 7% (95% CI, 3%-15%) had an annual household income of greater than $100,000. According to the US Census Bureau, in 2011, 8% and 21% of the US population, respectively, had these income levels. 18 Twenty-seven percent (95% CI, 19%-36%) of the patients had not earned a high school diploma and only 15% (95% CI, 10%-24%) had graduated from college compared with 13% and 37% of the US population, respectively. 19 Because of demographic differences, including household income and education level, between this patient population and the general US population, comparing the current patient population with a similar urban orthopedic outpatient population would be of greater analytic use. In doing so, the authors found the same percentage (57%) of patients having access to the Internet reported in a 2002 study of orthopedic patients at the University of Pennsylvania. 7 That survey population mirrored the current patient population in many of these aspects. Significant characteristics of Internet access among these patients pertained to outpatient orthopedic care, including using the Internet to obtain general health or medical information and to research a personal health condition or orthopedic diagnosis. In 2006 it was reported that 64% of Internet users searched for a specific disease or medical condition. 10 In the current study, 65% (95% CI, 52%-76%) of the patients had at some point used the Internet to research a personal health condition. Also, 19% (95% CI, 11%-31%) of the patients in the current study used the Internet to access information about an orthopedic condition for which they were currently attending the clinic, and 21% of orthopedic outpatients of another practice in this city used the Internet for this purpose. 7 Household income, education level, and age have been shown to predict Internet access in the general US population and among orthopedic outpatients. It has been reported that 57% of the US population earning less than $70,000 use the Internet compared with 95% earning greater than $75,000. 20 This digital divide due to income was reported in a population of orthopedic patients. 12 In that study, a statistically significant increase in Internet use, determined by hours per day that patients of an outpatient hand surgery clinic used the Internet, was associated with increasing household income. The same income levels were used in the current study, allowing this trend to be reasserted.
Education level as a factor contributing to the digital divide was illustrated by a 2012 survey. 16 In that study, 43% of US adults without a high school diploma used the Internet compared with 71% of high school graduates, 88% of individuals with n Feature Article some college education, and 94% of college graduates. Although the significance of education level in relation to Internet access was studied in an elective spinal surgery outpatient population in Ireland, the European educational system is structured differently from that in the United States. To date, no US study has evaluated whether the education level of orthopedic outpatients predicts their Internet access. The current study illustrated statistically significant greater use of the Internet as level of education increased.
Age is an additional factor influencing Internet access. Seventy-seven percent of patients younger than 30 years were reported to use the Internet compared with 16% of those older than 70 years. 7 This trend of decreasing Internet use with increasing age was confirmed to be statistically significant in the current study.
Research has not established race as a predictor of Internet access in the orthopedic outpatient population. In 2011, it was reported that 77% of whites, 66% of African Americans, and 62% of Latinos went online. 3 The annual household incomes of the current patient population were substantially lower than those of the general US population, which conceivably led to lower percentages for each of these groups. Despite fewer patients in the current study having Internet access, their disproportionately low household incomes were an improbable explanation for the inability of this study to identify a statistically significant variation in Internet access based on race. Given the significant relationship between Internet access and income level in the current study, with Internet access increasing as income increased, race might have compounded rather than eliminated any deviations in Internet use because of the lower income levels present among ethnic minorities in the United States. In the current study, 24% of survey respondents were white (95% CI, 17%-34%), 52% were African American (95% CI, 42%-61%), and 24% were Hispanic (95% CI, 17%-34%). A 2010 overview of race in the United States reported the following distribution: 72.4% white, 12.6% African American, and 16.3% Hispanic. 21 In the current study, patients who reported that a mobile phone was one of the primary ways they accessed the Internet were 74% non-white (Latino or African American) and 26% white, compared with 38% and 17%, respectively, in a study of US smartphone users. 16 Among the current patients, 48% were high school graduates, 35% had attended some college, and 17% had obtained a college degree. Among US smartphone users, these values were 33%, 27%, and 13%, respectively. 16 Of the current patients who primarily used their phone to access the Internet, 57% had an annual household income of less than $35,000, 26% earned $35,000 to $50,000, and 17% earned more than $50,000. Among US smartphone owners, 40% earned less than $30,000, 29% earned $30,000 to $50,000, and 17% earned more than $50,000. 16 These similar findings indicate that patients on e138 the other side of the digital divide identify mobile phones as their primary means of accessing the Internet more frequently than do other groups, suggesting that the widespread availability of smartphones is likely another factor underlying the larger number of African Americans found to have Internet access in the current study. Although this suggests some narrowing of the digital divide for African Americans, a more extensive evaluation should be performed to better understand the extent to which increased use of mobile phones as a primary way to access the Internet has influenced this divide among orthopedic patients of lower income. In a 2011 survey on health topics, Fox 3 established that among participants who accessed the Internet, 63% of whites, 47% of African Americans, and 45% of Latinos used the Internet to find health information. In the current study, Latinos (33%) used the Internet to research a personal health condition less often than did whites (67%) and African Americans (77%). It was previously established that there were deficiencies in health topics on the Internet that were important to patients. This was particularly striking across Spanishlanguage sites, where more than half of the health topics were not addressed. 2 Spanish was the primary language spoken by 50% of the Latino patients in the current study, whereas none of the white and only 1 of the African American patients identified Spanish as their primary language. Although variations in linguistic characteristics did not contribute to a disparity in Internet access in this population of orthopedic outpatients, the language barrier found to be unique to the Latino patients was the principal component underlying their propensity to have used the Internet less than other races to learn about a personal health condition. The percentage of African American patients who reported that they had used the Internet to research information about a personal health condition (77%) was unexpectedly high, surpassing that of the white patients.
However, in medical patient populations including orthopedic outpatients, the influence of ethnicity on Internet use for personal medical education remains undetermined. The current study indicated that Latino patients searched the Internet about a personal health condition less than white and African American patients did, but that African American patients searched the Internet about a personal health condition considerably more than the general US population. Despite providing useful insight into Internet access and characteristics of its use in the orthopedic outpatient population, the current study had a few limitations that may have hindered the ability to detect some statistically significant findings in this urban setting. Although the 100 patients who responded to the survey provided enough data to evaluate certain aspects of Internet use in this population, more completed surveys, with the primary goals of increasing the size of the white and Latino groups while providing a greater subpopulation of patients who had access to the Internet, would potentially provide sufficient data to answer more of the subsequent questions that characterized use of the Internet. A shorter survey would have led to more patients answering questions toward the end of the survey that rated patient opinions and experiences. Because the survey allowed patients to select multiple answers when describing level of education and type of health insurance, results regarding education had to be analyzed according to highest level reported, and a statistically significant evaluation based on type of health insurance was prevented. Finally, regarding smartphone use, asking patients whether they owned a smartphone would have enabled the authors to determine if owning a phone with online capacities influenced Internet use, based on patient race and annual household income. This question would have also allowed a more direct comparison of the current patient population with the 2011 US population, in which ethnicity, income, and education level were identified among smartphone owners who used the device as their primary means of accessing the Internet.
n Feature Articlel During the next few decades, more extensive integration of the Internet into the field of medicine will occur. Although most patients in the United States have access to the Internet, their use of online resources to obtain information about their general health and personal medical conditions continues to increase. Within the orthopedic community, trends in outpatient access to the Internet and in the characteristics of patients' Internet use had been predicted by age, income, and education level. Now, ethnicity can be added. All of these patient demographics should be considered when orthopedic decisions are made, which may involve or be influenced by patients' use of the Internet. This is especially pertinent in urban settings, which have significant minority populations and financial and educational inequalities. Efficiently and effectively improving patients' use of the Internet to obtain medical information will benefit both physicians and patients by enhancing patient education, strengthening the physician-patient relationship, and ultimately enabling physicians to provide higher quality care.
references
